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The following are claimed (A) peptide having or specified amino 
acid sequence of formula (I). (B) deoxyribo nucleic acid (DNA) encoding 
(I). (C) a DNA having a specified base sequence of formula (II). (D) a 
replicable recombinant DNA comprising DNA (II) and an expression 
vector. (E) microorganism or cell transformed by recombinant DNA. (F) 
preparation of peptide of formula (I). (G) medical compound containing 
(I) which has anticoagulant action as a result of combining with 
thrombin. 

USE ADVANTAGE - the peptide of formula (I) is highly effective in 
the treatment of circulatory organ diseases and gestosis. It has 
anticoagulant and anti-platelet aggregation action as well as thrombus 
dissolution. Used as to prevent the formation of thrombi by combining 
with artificial medical materials such as artificial blood vessels, 
internal organs and catheters. 
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2. 1#ftg»^oSiS 
(l) 5*5*; ( ! ) : 

Val Asp Pro Cys Pbe Arc Ala Asn Cys Glo 

Tyr G J n Cys Cln Pro Lea Asa Gin Thr Ser 

Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala 

Pro Me Pro Bis Glu Pro His Arc Cys Gin 

Net Pbe Cys Asa Glo Tbr Ala Cys Pro Ala 

Asp Cys Asp Pro Asa Thr Gin Ala Ser Cys 

Glu Cys Pro Glu Gly Tyr lie Leu Asp Asp 

Gly. Pbe lie Cys Thr Asp lie Asp Glu Cys 

Glo Aso Gly Gly Phe Cys Ser Gly Val Cys 

01s Asa Leu Pro Gly Thr Phe Glu Cys lie 

Cys Gly Pro Asp Ser Ala Leo Val Art His 

lie Gly Thr Asp Cys - ( I ) 



KB . 

fc* ( D ) : 

GTGG ACCCGT GCTTCAGAGC CAACTGCG AG TACCAGTGCC 

AGCCCCTGAA CCAAACTAGC TACCTCTGCG TCTCCCCCCA 

GGGCTTCGCG CCCATTCCCC ACG ACCCGC A CAGGTGCCAG 

ATGTTTTGCA ACCAG ACTGC CTGTCCACCC GACTGCGACC 

CCAACACCCA GGCTACCTGT GAGTGCCCTG AAGGCTACAT 

CCTGGACGAC GGTTTCATCT GCACGGACAT CGACGAGTGC 

GAAAACGGCG GCTTCTGCTC CGCCGTGTGC CACAACCTCC 

CCCGTACCTT CCAGTGCATC TCCGGGCCCG ACTCGGCCCT 
TGTCCGCCAC ATTGGCACCG ACTCT ~ < H > 

ox** > n *t*« # 
»«j|2E«07 f *4*>y assess 

#DN A. 

(5) a** 3 82*©aSo7t£tf!fifc**DNAT 
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*B53»ItEtflfi»*frDNA*&. 
Sit** 



^^^F2-255BHB (2) 

3. £B©#*a*£9I 

o jbl « <s a © ft m z m m ft *s si ft jg ^ t s » $ * 

" D N A " iftti) v KDNA^tttiaa 

fe»$n^a^«9*^ttfflKRcfsa»^DN as 

»ffl$nfcft^*ffl^T^$tu*. tt*?. 7$y 
^^u^itnwrufr^^r i-r *. sec. # 



C 1 n : **** 5 V £E£ 
Asp : 7 X 7 4' 

premiss 

T y r : f- n •> ^SS 

V a 1 : ri ») 

L y s : V * y»S 

G 1 u : 1*9 \ yfiSS 

A I a : T "7 - ^95 

As n : 7X^7^ ^SS 

L e u : a -f -> ^3SX 

P h e : yXiA'T^-^S^ 

C ! y : «i •> ^Si 

H i a : fc A* y»S 

S e r : Hr V yg&S 

T h r : X ^ ^88 

.1 1 6 : 4 V o -{ •> y S S 

Trp : F «j 7 7 ^ S » 

A r g : 7 ~ 



Me t : / ~ Vftm 

C 7 s : * X x -f X«S 

# x => 'J * x k* «fctf* 

y:/*?u*xKttTK©Jm£H&-^Ta*$n*x 
*> »J * x K©E?!Ik:£*>£52T*. 
A : 2 ' - f^+->7f^^Ka5 
C : 2 ' - x •> *>X ^ A^B^S 
C : 2 ' -x** f^-A'STSSS 
T : x 5 * A'RSSS 

x * * * * * 

x h ur y *x--fef-*>$ n*x--tr 

x tt 7 x t: «; y . x^70f 7 -/Vx ? e 9 
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ifflLTv flxtf. J&Sfiv Sag, 

(d 1 o . -sttis&ifiLSfe 



ft BA T 2-255699(3) 

4 - • XX * y (C.T.Es.on) £. 7" o > - x 4 

-fXVX*a.-XXX- (Proc.Katl.Acad.Sci. 
U S A). 78$. 2249M (1981$) ; X X - x fU • 
X X* ( H.L.Es.on )&.«f'S>*-*-^«;*- 
•/ . * o s/a rt, • * $ * h y - ( J. Biol. 
Che..). 2 5 7 8 S 91 ( 1 9 8 2 ^) ; > 
-•-r-r-'XX^y (C.T.Es.on) «f • + 

( J. Biol. Che..). 2 5 7 $. 7944R (1982$); 
XX-X^-XX^:/ ( K.L.Ea.on ) h . If • S> 

( J. Biol. Che..). 2 5 8 $, 12238M (1982$) 

|C-5^Ttts 5 6$. 

8 9 0 1 (1 984 *) t^RrKH<-Cto. 

#raiQ60-199819 : J£ft*. B*iktt^&&. 
47«x 6 3 2 1 ( 1 9 8 <^) s X 9 * • X ? 

(B. H. Sale«)£. * - • 



t7 , -/<^°i ; *rt"^5^MI - (J. Biol. 
Che..) 2 5 9 $. 12246H ( 1 9 8 4 $) ; x X • 
^ n -9- 9 ( S. Kurosawa) & . J-o^sJfS'X-yir 
- (Thro.bosis Research) . 37$. 3 5 3 1 
( 1 9 8 5$) *^!St4:i*<TM. 

57$. 11021( 1 9 8 5 $) 

f - xy#. * - * /WThe 
EHBO Joereal). 6$. 189lH(1987$) . 
•;>*-*/U.**/.x<4*4r$X F'J-(J. Bioe 



he..) . 10 3$. 2 8 1 1 (1988$) *?) . $ 

?nt^«. (SI5^ra*-tWO88/05053 (SIS 
ifc®*-^PCT/JP88/00011) ) 
(£H#Sfc L J: o it *Ha*) 

D N AiSWC «*: ,T^iC*>-5SRcaa-C3 * 
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T U tz • HP "5 ^ @ ft it F d ^ t- y t 

iaSiattB^i£ift***ttffl* : &*'*^7'*- k 

^r^K©S£:££*iSmT*Ci^3>*. 

Val Asp Pro Cys Phe Arc Ala Asn Cys Cla 

Tyr Gift Cys Gin Pro Leu Asn Gin Thr Ser 

Tyr Leu Cys Val Cys Ala Glu Cly Phe Ala 

Pro lie Pro Bis Glo Pro His Arc Cys Gin 



^61^2-255699 (4) 

Met Phe Cys Asn Gin Thr Ala Cys Pro Ala 

Asp Cys Asp Pro Asn Thr Gin Ala Ser Cys 

Gin Cys Pro Glo Gly Tyr lie Leo Asp Asp 

Gly Phe lie Cys Thr Asp He Asp Glu Cys 

Glu Asn Gly Gly Phe Cys Ser Gly Val Cys 

His Asn Leu Pro Gly Thr Phe Glu Cys lie 

Cys Gly Pro Asp Ser Ala Leu Val Arg His 

He Gly Tbr Asp Cys — ( I ) 

^^mco^-rf- k ttusttcsiiE** ci> 

fc. 5* (1) T$?n47^KE?!li, 

fcttC*8Bctt-£Lfcd>tt < i t 1 

t«fc I*. 



a<* -cr^ Komit© — »*R-ft** * c i*< 

KK^tWto^T*?- K©t8E£2S#<Bo.ologous 
variant) C *B ST & tit £ € AT? *-<7-*r'tS£ 

*%^o-<rf r«^«< <tt 1 «s © *2 s £ £ 

£4iTt«ttt«I9B* (I) Tg$iii7^SE 

GTGGACCCGT GCTTCAGACC CA ACTGCG AG TACCAGTGCC 
AGCCCCTGAA CCAAACTAGC TACCTCTCCG TCTGCGCCG A 
GGGCTTCGCG CCCATTCCCC ACGAGCCGCA CAGGTGCCAG 
ATGTTTTGCA ACCACACTGC CTGTCCAGCC CACTGCGACC 
CCAACACCCA GCCTACCTGT CAGTGCCCTG AACCCTACAT 



CCTGG ACGAC CGTTTCATCT GCACCG ACAT CGACGAGTCC 

GAAAACGGCG GCTTCTCCTC CGGCCTGTGC CACAACCTCC 

CCCGTACCTT CGACTGCATC TGCGCGCCCG ACTCGGCCCT 

TGTCCGCCAC ATTGGCACCG ACTGT - ( II ) 

*2fc9i©DNAttBiJSe5t (0) 
KH£» 5 ' 3fe8gS<fctf/5 /:«: 3 ' 

LTPT t <fcv>* 

t£fc&(a$n*. j; ntf . jbKDNA 

■C21SDNA*^)SUT^T tiV^ 
fc&SftC&ft*-**. * C itf < x DN A©«ig 

RLfiti^^fiS^ni^r^ rottiao — si* 

U «> * C i #*5JfST * ir h . 
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s n z & *r * *HP> ^ & "c & -5 • 

a tact ^T^ftsnfcS&E^*^-*- * c i 

6 H*T ^HE^«U<:2 

JSC**. *§S9JK: iiittx 85KO*^^0-r 
•> y #fcS5t± t*33»I fig * - 

d n a inci^Tigsett^fc 

f * C <t#T£ * . i8L/;K^-0«|HTtt 
7*5* 5 K P BR322. pBB327. YR P 7. YEp24 (ATCC 
37051) . pSV2-dhfr(ATCC 37146) . pBPV-l(9-l) 
(ATCC 37111) tf^tf^tf **1*. %&K> 9 



^^¥2-25569.^(5) 
*:k©£iif*Rr*#g#&*. 

(Escherichia coll) © B ft > ffl&tf 4 - ' a <J 
II- coli) K 1 2 2 9 4 (ATCC 31446) . 4 - • 
3 y IE. coli) B . -f - - 3 y _(E . coli) X 
1776UTCC 31537). 4 ■ 3 y _(E . coi i) C 
600 4 - • 3 VIE. coli) C 600 bfl#tf 

C4 - • 3 *JiB. coli) H 3110 (F-> i * . r 
d r M7^7;, ATCC 27375) : /< * 5 X -9-7* 
^ y ^ (Bacillus subtil is) ©jg]3 '< * ? * 
(Bacillcs) OgOBtt ;f/^*7 f7U'J 
J> (Salaopella typhUuric.) 3: ti -fe 7^7 
T--fc«* ^^ (Serratia «a rcesans) © ^ Pi 
*r©Ilf*3H : 5/3. - F* - * X (Psoudo.onas) g 

oa+OStt;*J:^^7*a -b u f •> 

X (Saccharoayces cerev i s 1 ae) t£ «*: f£ \f ti * • 
tSB&Ofl i tt. VERO (ATCC CCL-81) UH BS . 
BelalBte. * * 4 - X /n J* X * - f? & (CHO) & 



EtfU H138. BDI . C0S-7 £> «fc tfHDCKfcBRltfes?© 

« ^©^rf-F^a-rr*^;** •>»;*-£ 

*tf*aK^fc/X*ift;L<*DNA*#. 
(c) 50fie«J*^tSSHifel titag§©&*IH8& 

r** > y ^ttH^as^^Tgf^r? f*b 
m$*i*. 

©HSR^iE L,<?f*5n*«k^C*^ng©DNA* 



DNA^«©T3SitCiaA*rTmDNA^^rt*lfi 

s^^jaam^fr dn A^m. #**!*:&*§&* 
*n*:#si£fc#tt. Kffl»i*DNAi:4ib 

TfiilEf ^ 4- > y #&&©£-*- *ifiG1ff $S*f£$t 

s-*T*s9i©^T*F£53i£r** 

ft* *5fe9l© D N A&tf*fl&*ft D N A *mt& 
f* fcfcCd&Bfc D N Witfra^.^^ 

- cassis n-^:/^r**:i6K:ti:ii& 

tiO^tUs EC«»BB©W<fc LTtti i/x 
y t T ay (Escherichia © gf£fe x 91 *. WT 

-f - - 3 y IB. coH) 112^29 4 (ATCC 
ai446). 4 - • 3 VIE. col i) B % 4 - - a tj 
IE. coli) X1776UTCC 31537). -(-o'J]E. 
col i )C600 ^«kr/^f - - 3 y_(E. coli )C 600 hfl 
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2£tf tc -f - - 3 »; ii^Ki- * 3110 (F "^ * 

r o r hD7-f7^ ATCC 27375) : /< * 5 X * 
U (Bacillus sobtilii) ©ftPS^*** 
(Baclllos) © K©Ht*;^^^^7 * 7 -f J* V 
2> (Sal»onella typhl«orlo«) $ tt * 7 * T 
■7 - «fe * :/ ^ (Semtia ■arcoana) © ±1B g & 
# © Ifi ft IB ffl : - r * - * X (PaeqdoaonaO 

•> X (Saccharoiyces cere v i a i ae) <C & iflffrVf & Jl 

coii>n2«294 *<ftt)»H^. JtK»£S5*?S 

X 3t KpBR322-*>pBR327fc C 



LTtt. T ^ bf •> X»ftil£^:r r 7 * * 

©»®*?&±fc5&±LTffl^*fi±-^^-& 

£9!© D N A*f&j£©*t*lB&STf&m****:«> 

*»E©taift*fcD N Aii-fctcafc^fc^ 



^7^^^H (SVU) 
Tf^-fA/^v #'J*-7, SV40, 

art****'* (vsv) . t> > 91H1I9 -f z^x 
<B P V) -«0* <f A^Xi«(D»fiefl«fflV^ 



i*DNAC4i^n^il>tt( <!: {> 1 a©&3ig 

?*Jfi8iiftDNAi:lfAt4:i{:«k,T4i 

ttfflrS^-^-afe^ ©3- KLT^iDHPR© 
iLTtiDHFR^a«tffl^*©^Jtf«UV>. 

^ § v 4 ©t. 
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D H P RXm&£DBFRi! 
£Knt4ffl»i#D N A TJg»l£»r * 

$ ^^*5?*.b« < t^^^v^y. *-y 

^ h h U*-fc- h (MTX) c**T*a 

(#T * MT X«fcD H F Rat? " <fc ft 1" 4) 

fittSEfcXCDHFRfcZJ-KrSitfc^fcWLT 

*og6ttPiT©i^»)Tii. iESDHFR 
ttMT X«C <fc -,TBa*«**l*fci6. IE fit D H F R 
*3 - Kt4afe?«*f t4lS±ttBttMTX 



JIM ¥2-255693 (7) 

^*55)tt5. L*»Ltt*** *<3?t±«flISri< 
MTXSttDHF RitS^^^Wf *Htft*.*DNA 

?><M T XffigftT * iOTMTXfiftDH FRifi 

•*7*n$-bx -fe U fcT ♦> X (Saccharoivces 
cerevfsUe) tt£g>lg&&:fcagtg) D NA^M 

T*ffcE©DNA*SS#r*fcactt!SSJ»I6Stt 
^S^^-ilTWitfr^^ KYEp 2 4 
*ffl«r**CL<ta<Tfc*. 7" 5 X 5 KYEp 2 4 tt 
U r a SilG^^^rLTi?*). C <Z> U r a 3 if 



S± X / -7 - -b* ^ ^y-fc^T^-rtK-3-*X7 

^ - F-r*/^4f+->«7--b"v * X * 7 7 ? h * * 
- -feT ^ /^3-^-S-*X7X- M V>5- 



©a33*g**>**ih:J K Jctf-tote© D N a K 
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*g^. *©5fcjflc»J&^7"* ram * y y 



^Gfl¥2-255t><)9(8) 

yctt. 4*rtTia«ea}fi«»*ogtts^ v 

B^O$*x g l 2 5€, 9 0 1 
(1383^) ) • *£BG>-*r*-Ktt. COhny 

*»9ia>*«:r* Ptt£«e*(t« iafli«8ffl;Rtf 



E£&# (Die) v -stiis^i^^, 

*%!ioi3S1iftV0JSA 1 S3**) ©&if 
-JBCtt 0. 1-2 0 0 «TtD, - BSfc*>-0 



i 

f^fflOW^ttx ^^SR, Boc-leo-Ser-Thr-Arg- 
MCA (Boc&tfMCA tt * *1 ft t- 7* h * * ^ # - 
/uSRl? 4 - ^ f^/^i) /u - 7 - T ^ K ® ffc 

-f • * - / (Y.Ohno) £.«T-v?+'-*-/P-5r7 r - 
/<-f^>r§XK»J- (J.BIochea.K 90|s 1387 

0. 5 * » ornf OC^J:^8 O'bH h a y 

C'*»tt 5M (0 -0.01 A280/.1) *JJDiL> C 
JlCKaCi . C*Cf , . Alt r*?r S X&CF h y X 
&B*»ffitt (p87.4>**ft*ft***»fle*<0.15A . 
2.5«M . 1 «/«lRtf2 0 «HC rx * «k d Cs *L 
T^l*<30Mitt4J;?CDDiLfc. »*ftfc 
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tt/-i©-w<y y*^*rr 

© ^dtS»Boc-Leo-Ser-Thr-*ri-MCA ( 8f gj 

&Asa5TW?ssija^^rf- rws:^(Peptide- 

Institute) ( B*) 53) 2 0 0 Z-tV 2 0 -rt 
h 'J Affi««ffi«(pB7.4) 2 5 0 M *flDi. 37 
r T 1 0 #fi3EJ£$*fcSU 2 0 H&& 0.5-1* 
fiDxTRiS** ihS** ISLTdUMC (7 
- 7 \ J - 7 - * v y y ) ©gse^fi&g 

8*3 8 On-. 5&*fcg4 4 0 n.T £ * # 3fc*flE 

H-R F - 5 4 OS (AfcKttBrB. B*) iz * * 

jbel*:. »*nfc&#a«:*B*n«&©AMc 

©&#§*g<tifc«UTv BttLfc AM Cfi**«> 
fc. 18ttl^ia3*)C4at4AMClTai5t. 

«fc*Jta*fc i ft ©A M CM*3U*fc tt** 
/p©rnyfcrycJ:*:rD7*4 y ci££fl:*<SiI 

cct. ro^^f ycttt hilt -s^tt* 



jki) if-;; 
y-/<Uoi;*;i/.yUFij - (J. Biol. Che-.). 
2 5 8 «, (1983*)) ?ffi33lfc. 

* fc* fc i- hoytrytt^y Fr5 7K (Lond- 

blad) £©#£ ( 7 X K ^ 7 7 K (Lundbl ad) * 
/< -< >r 5 * • 7 V V - -< * 7 4 75 /u • U 
* - * * ^ §3.^-V->3y (Biocbe-.fiiopbys. 
Be3.Coiiun.)> 6 6$. 4 8 2 1, (1975*) ) 
Tit SSL*:. 
2 

CT 5 X $ KM 1 3-TMD50fHt5) 
*5S91©®8<!:tt*DNA»jE-TMD 5 
^Xfc # r7^ 5 KM 1 3-TMD5**569!fi: 

K!*^WO 8 8 / 0 5 0 5 3 ( B fS tB IS * -^PCT/ 
JP88/00011) Cfig^Tf^^Lfc. 

pSV2TWJ2*1R» 8£ D N A * t> g&tt#Stt£^ 



7 * $ KM 1 3-TMD5*fcfc. 
fc*. ±gfi©r7* 5 KpSV2 TMJ2 tt. tTC 

7 / *) J* 9 < -T D U 9 > 3 y 

(ATCC)CStt*-t3567283 ^ <h L T S ft $ *IT ^ 

tU KpSV2THD6©»& 
<«) DMA Br£-TMD6©**£ 

fflKtfflDMA ro-y (#» rf>f 

(deleter) J if**) HT, T82©fiSfi^I 
*tt4 DHA**ra*dtl*. 

5 ' -GCACGCGTCCACG6GGAACCCCACG-3' (25-er) . 
(CO&I&tJ V -fi -*T«d,i»r*. ) 
C © J: r> fc: LTftjfc Lfcx 4 V - ^ -THtf.t- 
JB^T^/vyr -fx x y** * o 
(Method in Enzy-ologyK 51 100«. 468 
(1983*) . T * f $ y * 7* U X (Acadeeic 



M-13TMD5© 9 Jg£*«s>fc*g&#©fim*fT-Wc. 
ttt*?^, 25 p-o£ ©x >f «; - * - TMd.fi. 10 
pmo I OM13 7* 5 -f -7 -M3 (lirf-^^r? 
-f - % ^SiStt^^ttfi. * * n ^#^3831) 
© 5' ^»*T.*t--t^ffi^t'jyK{Ufc 

a. 0.5p-o *©*&Jftx.#r7*$ KM13TMD5 © 
is % s ? As 7. h -7 y KDNA *JJD*.. 95 T 5 #IbJ 

ii con. DMA* »i j« 5 - Hf KKIenon Fra-eot) . 
RCflOmtt©!. DNAV ^--t^S^feClJIliT 

37 r T30#riJM y M/Tfi^«5*f:ifi 

tt^^ClBH (EL col O JH105 (77A.7i/7tt 
X ^ i - x y . 0^*^27-1550) elm 

^5 KTh^yx^x^i/gyU/:. 37tT- 
ffi««LT4 ^^25^^i6Ji©r 7 - * *i h 
0*^0-^7^ 80tT2 
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CO. 9 M NiCK Xffi3mCpB 8.0). 

SmH BDTA) - 5 xDenharts* (0.1 X (w/v) V 
^3-/U(FicoII), 0.1 K( N A) V fcT-A'fc* 
d y K 0.1 H(«/v) . ■> i/jfiLitTn'^ $ v 
(BSA) ) ^ 0.1 X SDS. 100/f */»i£t£-fr*-tt 
^DHA *<£V 2^l3Jliat4C 

££*55r. 2 ^laHifeL^:. 6XSSC 
(0.9M 0.09M ^xyfilHt F'J ^AO* 

ifc^Lfc. i$i»tdtIflT, 5$rl3U 2@ift->*: 
ft. 65r. ia»«cSK*J:^ 

timTn -en^n 5 #ra 2 ar^ft^fc. x 

#S) * ■=■ FDtn/D-^?^^-^^*? 
•tirT-80'C. - * . X»7-( 



.titer & 



^2-255609 (10) 

fc. X $ K £M13-TMD6<h 

ftLfc. IlCCOaftxftr^^ KM13-TMD6 

tt. Klttr* K % y (atg) £ * ©TiStc: 115 fflor 

sse^^&sse?***^-*- *dha stk-* 

KH13-TMD6K:#* n*DNA »rfr *TM06iai^fc. 
m 1 HClfi**fc7'7 X 5 KM13 -TMD5 £ ^ -f 

ij -TMd»<!:?i<'W ^ V ^-f XL. DKA Br* 
TKDSCttJS-r *DHA &8 © - & W & $ *l * ± 

(b) r 7 X 5 r' P SV2TMDS©»& 

H13-THD6*HindBI i? «fc Ba^H I T ^ £: tfi ft L* T 



THD6©tf>730bp DNA »i#*mJBLfc. — # - 
v X $ KpSV2-dhfr(ATCC 37146) ^HindfflRCf 
BtJ_n T£±ifl{fcLT^£ * 

^ ^ — £ DNA ffi)tTMD6i*T. DNA 9 # - * ffl 
^Tttr*^*x 7*7*5 KpSV2TMD6*f*fc, 
(2) rpSV2TMD6C .fc *C0S-1 ttB&©*gS 

em 

C0S-1 fiBBHATCC CRL1650)*Jg*S*K Aft* 
10H(v/v) © * <>J&«I&Lflr (#T * FCS-itt-T *) 

Laboratories) fcSK * * n $ -^10- 331 ) *E 
^Tx 37 r T 5 HftK^^^f y + a-^-^-4> 

y&C/0.02HBDTA*E H T *§ ft 8 C H * » L tz 

ft iv 7 d — 5 # 7 r V — (Flow Laboratories) 
ttSx * ^ o ^*^17-I01r22 ) Cftl xlO'ffl/ 

5lttWU)-0»)T»^ixfc7*7X $ FpSV2TMD6* 



ft 2 » g/ ft i Ctt 4 <fc -5 CUM h V xattttffiiR 

( P H 8.o ) l^- tfno*g ©r 7 x $ r 

pSV2TMD6*^t;»^nyi:r 7 ^U'Si5«5M 
*1.5 il$S0l7-<y K^7SK»f CA^x 

*^t: ©k»#k: Jti£©iD < #*n*:cos-i » 

BSOfflBSSaiift 200 n t £A*tT 0 r T? 1 0 ^ [SI fife 
Ktt^rtOSSjff^^S D.E.P. SYSTEM 
tt»$8R5a^SaPPH1001 |0 + a^7H:^LK 
1.2kV T40»<Z>^ftT2@«aA"^X*^ifc. 

C^ls 0 r T 5 tflSJttSILfcSU 10H(v/v)FCS 

*2ni ^ ©mem io»i£JtftT©«fc -5 cffl 

^Tiff»10ca©|fl«S^#ffl7'U- hC^Ufc. B» 

5. ^»©10H(v/v) FCS*#tr^*/-<-y a ©MEM 
© MEMT BtEifct^ Ltit^KI^H u — h c 2n 

^fe. *©ft- ru-rttSHCO, #?£T37r T 

24^ra«*ufe. 
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t 

m 



*S*t*T&* T'U- r©fclfc*PCS 
flu**? 3 0MH CSIIIU 48*|SJ*S*L*:. * 

35c a&iocoiflmjssfflr ^- r i&#© 

aSS**S3-^^- (Coaster)**®* ^ X * U 
4/<-(CelI Scraper) ( * ^ n ^ * ^30 10) 
^TSd^^Tl^; 800rpi. 10#|BJ©&#T>8 

^T#%0t 1 CEBU^-cror-f V C©S 

^HTttr^^ KpSV2-dhfr T H ^X7^ 

-AUfccos-i ttBo««±a«&c;8iia^ 

*t**ss i sc^t. si* £?**&#&©&« 
ttK8©a#0e**im*a*ffl7-u- h i 



rar,fl¥2-255Si>9 (11) 
i * 



7 7 A $ K 


K ft 




pS V2TMD6 




4400 


<*£9!) 




7.0 


P SV2-dbfr 






(3 y hD-A/) 







(4) 7*7* $ KpS¥2THD64Z «fc £CB0 65ga©^SIr 
tf>4*rg ©7* ? * $ KpSV2-nco(ATCC 37150) x 

KpSV2T«D6*g^LTi^ ^ -^ttfc* L *: . tt 
S«9*£ttft&* 450 v £ ©TE( P B7.9. liH h U 
Xfittttffitt* 0.1.M EDTA)Ci3»L. 500 // £ 
© 2 x BBS (50«M 8EPBS x 280-M NaCU 1.5-M 
Ha.BPO^ PB7.12) ^flD*.*:. ft^TSO// £ ©2.5 
B.CaCl, ^JRTUSaClO^KIlSSUfc. -^T. 
10H (v/v)FCSRlfv v/v £/ »J y - X r U 7* 

r ^> <f > X (#@* 7 d - 7 # -7 r 'J -tf:3Sx * 



* o ^#-^16-700-49) ttfriBai^ F-12fc*& 
(^1, 7 n - v *' 7 h V - *^n^*^ 
10-421-20) *ffi^Tfc& 6 c-©fflU|iS*fflru- 

hcru- r i ttc ^ 5 xio» sKtsa 

UfcCH0-ll8c(ATCC CCLD 61)* 1 5^5L> 

*tf#tf*3*fec£lftt- 55C3^HiS«Lfc. c 

©CH0-ncS&£©CaCl,*i»TL*:7-7 X 5 KDNA 
U 37r Ttt 8 SHE* L*:. 5-1© 
PBS(-) (*B, 70-7#7h!l-ttSs^ 
o ^*^28-103-05)*J8V>T 2 Bft^L. $ * C . 
5 -l©ffiIi£0«iftTi5fe»a.. Sr»tf*§i&*flDx.T 

7*U- hCtt*UfclBfc*0.25H Mjr^y, 
0.02KBDTAfc**J8^Ttt*<U. £&10«©*fi» 
Slfflru- M ttCIttfTfcSL*:. 24**IB]&x 

i£©*§ifeC 400*«/«lCfc*«K:S>X*7^ * X 
6 r 418(*S 6IBC0&S. * * ° ^ *^860- 1811) 
*ffiflDU*:fc©T*>*. 3-4B^§C«Jft3>« 



*LfclfflBa©*°- V ti*tiWL&lO**0l&\&1Z 
mm-ris- hxn yyjuxy h iz K t> * ? & £ 
J§*6©FCS «K*10K^* 1 HC« 
^fciStfiC^Dftxt^tt,/:. CL© FCS^W 
ig!R*§teTiS«Lfc*§««50* i * ± $ . CI tt * 
JflHT£%W 1 CteCL^^ffitra -f ^ 

V h n - it b T ffl H 7* 7 * % Y pSV2- neo it tt 

n <c ^ ^ . 

(5) 7*7* 5 KpdBPVTMD-6-lC J; *C127t8ga©JB 

SI»«U)-CWTftrBR tfcr? * $ rpSV2TBD6* 
f^ffl^-fr. m§ KpSV2THD6© Bind ffl » h* 
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07? * 5 KpSV2TMD6-l*Pvo_ D Rff Baa H I T 
^^tflfl: L-T Mjl700bpODHA Z *l* 

7* 7 X 5 KpUC18 CP Hinc D Rff Baa B I 
iMtl/fc^^-C^Attr^^ K PUCTM06- 1 
— KpBR322(ATCC 37017)* 

X h (L.Covasrubias et al) ^ 5/ - V (CeoeK 13> 
25. (1981^) Cttotr^ $ KpBR327£ftK 
Lrt:. H^fcr^^ KpBB327£ Ba« B I R */ 
H±nd 1 Ttflfb LTft*tt2960bp<DDNA Br)tC> 7* 
7*5 KpUCT«D6-l * Ba« B I fi. tfJU"! 
rSffc L,T&fctfj26OObp0DHA BrM" * » A U T r 7 
* 5 FpBRTHD6-l CO/^S KpBRTHD6-l 

^ Hind fflT^igHblfcfrO^T'SAS KpBPV-1 
(9-lMATCC 37111) £Hj_nd m T^£rfi{b L T » 
ffitt <!: *T.DNA y #--t?*Jflt'Tlgt' fl C« C,,,$S 
BS^mffl O 7* 7 * $ KpdBPVTBD6-l EJ-h 
Olg^S 2 HC^t. 

*cmfe«(4)tlSS»0^rttt:mtT pdBPVTKD6- 1 



tBD-T2-255699 (12) 

fc. 10KFCS RCf 1 v/v K^ii' 1 ) X-X 

9 a ^S^16-700-49)*4-C-^^-<^ 3 ©MEM "C 

**> 3 iara^sufe t c ? * - * %> 
~vfUT. * ft-ensaioc.cDfcfiBsigsJB^ u 

ffl^fcr ^ ^ $ KpBPV-1(9-1) fc'ttTF7y^7 

(6) 5 KpYGall TBD6-VO|j|^ 

M SS%^/7 X § K-<**-pYCa£l 0 
!*& 

caii rDi-;-*^ofc/nu'pci 

(ATCC37305) * Ba a H I T ^ ± ffi ftl I & . 9) 



»t^ 535 *dna ne y > 7 ^T¥if*« c 

ft^T BUd ffl ^ffi^T%ifflftlT> Call 
7* o * - * *^C^900b P - 
H13 ^ - 0M13tgl3O ( T "7 — > Y J* • 

3 ~ K*-^8PN4537)*HJ_s4 ffl B.tf 

ecq BVT^^^ifcOT^s «Bi«-*m»r *. 

If^n^BffriSn^O tf>90Db P Kfr <h *T*DNA 
'J *'--tr *J8V^Tte£^ M13Ul30-pGl*&fc. 

£ . Trp5^ - $ *-^-^&->fc7*7* S 
KpTRP56(ATCC37306) * £co HI . BlCF KPp 1 
T>S£tlHbLT* Trp5* - 5 * - 9 
540b P ®»r**#IBf Lfc. K 
PIBI20 ( * y^-* • *4 * T 9 J a 

^ - X . -< y i7 ttS- * * a * 33820) *Bco_ 
R I . ftt?KP« 1 T£±«l<fcLTtt4200bp©*; 

540b P <Z>K)t £*T,DNA ^-ftffl^T«r, 
plTr P 5*#fc. 

&V*T* £ 0p]Trp5*l£o_ R 1 RtfBa»_ B I 
-C%±\tUl LTtt>500bp ©Ktf-^mSLfc. — 



T7X$ KYEP24UTCC37051) *Pvji_n T3£ 
£?H-(bSft% T*DNA V ^--b'^ffl^TBai. H I 'J 

0C8003) $ ^ tCBa^_ B I T ^ £ rB <b L 

#»T#*mSl— T,DNA »; **--fc:*Jl^T 
WK^5S^«r^^Hi-. r 7 X $ KYEP25 ^» 
fc. YEP25 * Saa 1 T ^ ^ 7% <l L ft ^ . 

ggBfjfegac Pva n yy* - ( ^ - • ^ ^ ^ 7 

:/K-/*-f;*-7tf*fcSJ. ^#-^1043) * 

T *DKA 'J *J8HT«r * $^CPvo_nT 

92^t*dna *;*'--fe*T«r^fc*x r 7 ^5 k 

YEP26 YEP26 ^ Tth lllT^ 

±?§/b». «JK^»*dna # y / 7 - *-*fflv^ 

T¥»*SCLs $ ^CBa^ B ! T^^fS^b 

»^H^DNA W*±8jai0pITrp5*Eco_ RV 
RCfBaj fl I T^£tft<bUT»fctf> SOObpOBf 
iti^T.OKA y ^Ttaf YEP 

27*»fc. $^>C »4>nfeYEP27 * Pv« B R 
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■0, 



fr Bae H I H-^^^it VXXZ * DNA Si * * * 
SLfc. — Bgj£g>H13tgl30'PGl^ Bag B I 

ft^T T.DHA9 *J8V>T&£ Jlfctt 900 

bp©»i#*YEP27 g> Pvo fl - Ba» H I KM"<b« 
$*^^-tirv KS&St/B^:? ^ -pYCa i I 

«j:oig^$ 3 ac^r. 

(b) StSSS^EDNA gfrK-TnD6-Y0tt£ 
K^(ATC) urates K y £^«>T54eg 

DMA 0fitT«D6-Y*^^ifla^*r 7 X § FH13- 
THD6-Y*ftl£ Lfc. #i>. 7* 4 »; - ^- i(/T% 
THd4-Y©tfr£LfcTK©E£E#!*W-f*DNA 

5 ' -GCACGGGTCCACCATGTTACCCAGC-3' (25aer) 

^ 4 atcta»iL*r 7 x $ k h- 13TMD6 if 

V-^-THD6-Ti^/^ry^-f XLx DNA »r 



if 

r ctna 



Rl ¥2-255699 (13) 



i C ^ . 

(c) 7*7 KpYGa £ l-T«06-YCE>|»fS 

H13-TnD6-Y*Bj_nd IS *? £ Baj_ H I T^^fBft 
UTTflD6-Y*£-t/DHA Kfr^fSlfc. — ^ v 

*< 9 9 — pYGa £ l^ Hjnd ffl Rff Baj H ! "Cxi 

DNA Bfr#TMD6-Y<i:*T*DNA V # - -fe* * ffl t* T 8 
7" 7 * $ KpYGa / 1-TMD6-Y*t$*:. 
(7) 7*7 ^ S KpYCail-THD6-YK: «fc*B**©JBS 

^•V*D^-{-b^ • «fc U- t" 7 (Saccharoayces 
Cerevislae)SHY3(ATCC44771)*3 -KDYPD igiftU 

K^hy, 2«f*^ F o-X, 2 X /< ^ h • 7 
T30r T-SI5»a^«L,/c tO^lOO «iCD 
YPD J3%C&l,*&.30%T3&IC5I$raficl&J& 
fti. 1 *l£ ota^BlO. 000 



r.P.-.. ltflSI) LTBfc*&i6> J^^og 
#T 200 * t ©0.2M U C / ICSiSU fStf3/t>7> 

ano.ooor.p.... i #ra> us*$^9. 1.5 

C2 0 ft i Oin UC £ . 30/* £<D70X#'iX^ 
uy^'U 3 4000. 10 * £ © 0.5«* / ■] © H 
Ifc0|(6) - (OTffJS Lfcr?^ § K DNA . pYGa £ 1- 

t«d6-y* * nJfifcJra *. <fc < Rtf**. 30r 

t i i^rBi^Dfia. 42 r 5 -f 

(Yeast Nitrogen Base n/o AbIbo Acids. DIFCO 
ttS. * n **S^0919-I5)*6.7g/ * . &Cf^ 
-X20*7i *CSHY-3 ©lfoTV**3t# 

*L.fct£&. 6 fflOa a --*<£T. Bftor? 
X§ KpYGa £ 1-TMDS-Yfc^t/ t©t 2> * C £a<£! 



C © 7 © — tt-£500«l © YPDi§i£T30r 
T-SS*fi*g§ Lfc 4>©*4.000r.p.«. 20#fi3ifi 

£SDJft% (0.67H/n'^ h • 4 - X h - + << 
y • ~c - X . 7 $ y e^^-W. 2^-r + Xra- 
X. I % '< 9 h • 7 — — ) 100 ■ltC.'SSUx 30 
r T 4 If ragtg L fc. 4.000r.p.«. 20t> H G> jg'I> 
^«TH#*ft*. zS@^®10g^/c>>. 50 g CD 
* t'-X&tf 15«l©ISaji£<0.1M V v«t h 

y . p88.0) *Jtrai. 7 , 7 ')^o*t v/'t-^^ 

- (Bftx T-T^^ttS. ^ -f rB53022) 
l^THDS-Y©}? A$nTl>tt^r5X $ KpYGa* 



— 839 — 



F25fcT*3«Ufc. iStett lH&*£4!3Ufft» 
**Si6£3£iftLfc. C 0^S«*r^T«26 (ft 
100 ml) . P H7.5 CfflMUfc»DIP - YUVW 
-T#°-*0*> 5 ±9 *-* h f 5 7 4 - IZfrlt 

Tttto'Z* * * • X • X * * ^ (I. I. Esaon) 

U M) - (J.BioI.Cbea) x 257 859 I, 

(1982*) ) <Dj?m<ZLt:#- 9 Tft&Lt:lll? - 

(di iaopropy I pfaos pboro tbroab i n) ) 3r x tf — ■ £ 
* F * X (P.Cuatrecaaas) ©;fr& C If • *J i* 
-*-Jl/-j|-:r-/<-{:*-o h'J- 
(J. Bio!. Che.) x 245 «x 359 I. (1970 ) 

^3*TDIP — }• n y t*y-7*'o -^^ftBt 

&CDIP - hoyfy-T^n-^^ 2.5« * 



2-255699 (14) 

X10«©;*:3 $ O^C^ISLTDIP - h o y 
fy-7*'t3-X* 7 A^^SHfiTO.lH NaCK 
0.5 ■« CaCl«. 1 iH^yX7S^'X|S8, 0.5 H 
(v/v)Ubrol PX (^^<fc^^D D pS3x B*) &<£V 
0.02H (pH7.5)T* 7 

* 7 ^ *0.3M HaCl x 0.5aM CaCl« x laH ^'/X 
7 5'>'y<SSI, 0.5 K(v/v)Lubrol PX*£>t/0.02 
« r y XSKt83itt(pH7.5) 1« 
HaCU 0.1 aK BDTAx 1>H -< V X 7 $ V VJS&0.5 
H (v/v)LubroI PX*#tr0.02H MJ X 8 K IX Si ft 
( P H7.5) -Ci§HiUT2.0 ■lf077^->3^*ft 

ffl*38ELfc, PUfcSifcKtt^ (B*) K*^ 
no7*M-^ -UV-240*J8 ^T«-:7 7 * *> 

3 yo^S280oi tc:±?tt*i&3fc£ (A*..) 

Ufc. SStt © * * E»R L v 0.1M NaCU 0.5 

■ M CaCl,x 0.5 H(v/v)LubroI PX (^#fl;5*§Bn 0 q 
55. B*) *r^t;0.02M h U *S««3i«(pH7.5) 



TSflrL*:* & <s>*Lfcj£tfr«* 2 0 B © DIP- r 

C^Lfc. Ep-5..i3tJfi£*1.5 e»*xl0ea©*£ 
$ ©DIP - hoyfy-7#D-^*7iCiL, 
0.4M HaCl x 0.5-H CaCl, x 0.1 K (v/v) Ubro 1 

px«-^co.o2» b y x<ae««?ft(pH7.5) Tifc# 

&x $4>C0.4H NaCI ^ O.laH EDTA x 0.1 K (v/v) 
Lubrol PX *^t/ 0.02M h y XJfiHtt««(pH7.5) 
Tfti^ls ft^Ts 1H HaCl x 0.5aH EDTA x 0.1 
K(v/v) Lubrol PX £&t/0.02H hy*S&ffiffi 
«( P 87.5) T&ajL*:. SttB7>*!Hlffi L«rSn°o 

io.ou j* * 280oB -10.0) iiS^LTx ^nc 

g^S»Sn°D©S*8t* 5 * gTfc 

ft • 

ft. c ©ffiS3o° n ^* y y 5 py/pa« 
5-ioKo/ 7 >*iy !■ £B v**sds-* y t * u 



(9) hoyfyciirnr^ ycStt^Uffil 

<t©EiIttffi*#T©yfra£TS?ffiL*:, 

EP5s 0.1M HaCl x 0.5aM CaCl« x 10ag/al$ 
i/Jfil»T $ y*#tr0.02M hy^SKSffiTR 
( P H7.5) C50// g/aioro^-f V C s 5nM O h 

*2iniLT37'CTSfiJ*-tirfe. Sfi5feK:300 
©7yfhoyfyffl (^S ^ r ttS) J: 
5.H EDTA^JjD^TSlS^ff^ UTx ^^Ufcffitt 

srof^ ^ c ©M^gjjso^^s©*^^*^ 
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^V^^t (SS>) 53©3 7*'3L a / - ^ -KC-10 
*ffl^TJH*SH^|B!*«BSr * C i C J: oT» 

^<fc. SP5> 5aH CaCI, . 0.1H NaCl 

v;-yy (JEB^-rtts* 7 * * ^ i > 

JtoUfcttK^r*- kos^^ < * * c l * t . 
8H*J8©»*2) 

L*:. BPS, 30^cell/^ * © Jltt /h *5 iS « 



C3 ¥2-25565)9 (15) 

(Platelet Rich Plaaea * P.R.P.)250 * < C 1 

£P&££ft**>©Tttfc^,> 
i&flfl 1 

ffiSl/fc * 5£ 91 © 7* ^ K 10* 

Iff 3S«r 5 ^ 20* 

y- h - ;u ioo w 

fift* MMA 7.8* 

<; h V $ A 15.4* 

-fT^CAtL. -35«C T 2 If H^filiStSL. -35 
tT *2g0.075Torr T 35^ fSl — & & L % & 
T30T:. K2K0.03TorrT 5 If |3J-fc$£& LTx 




500 .ic?2» lt *f»»sr * ©Cffi^<±>ft*. 

&mw 2 

«33 Lfc**9!0-<7** K 2.5* 

7^7* $ > 5 * 

7 y ^ F - /I/ 25* 

Igftt MMA 1.95* 

y y&+ Fyn 3.85* 
© # * ^ $i a s x £ & + & £ * m s « <»: © a? ^ 

Alif > AXES. *r-r^^i'Og 
JBAX*t#t:l$^$-eT . jfc&©*gj£*K>ikr * 



4. affi©fa*ttaw 

35 1 attifllft^fcT 7 X $ KM- 13 TMD5 t -r -f 

y -THd,i^ffl?f^cA^ v y << x Ltztt 
f&&7Kf- box . T^'j-^-^r^$ k 

S20tt. *£8©««Rltg*iflift*.*DNA -e 
*47"7^5 KpdBPVTMD6-l ®«?6^^t7D- 

3530**. *£58©ttS^£fc*fi»;t#DIW © 
* ^ -p?Ca i 1 ©«ffi*7*-r 7 a - 
+ - FT**. 

S4Htt. A $ r«-13 TMDB if 

<*) -9 ~T«d fc -y«!:^|fi»^|C/N 7* y ^-f XL 

^ttfiS^^r *>©t*$. ^-f y - ^ - 7 a 
$ rc/N-f -7* y xuti^ ©^© jga©4SS 

<> ©t * * . 
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# S¥ Hi a A Jfl<tJ*I&8tSJ:£}± 

«sa #m± s ± a « 



ft 1X1^2-255699 (16) 



K 1 




( 9bp ^ 
I 375 /R J 




5 GGCCTGGGGTTCCCCGTGGACCCGTGCTTC 3 ' 



GlyCetrGl yPh&Pro-Va IrAstrProCysPhe 
3 GGACCCCAAGGGGCACCTGGGCACG 6 ' 
i¥4 «J-?-TMd5) 



M13-TMD5 




35 2 E (a) 



TM06 



HindBI J 

fi PSV2TMD6 V a 



HindU 
KienowPolI 



(Hindi) 

Pvun 



Pvutt 




£ 4 




pUClB 



BamHl 



Hindi 
BomHl 




Hlncn BomHl 



BomHl 



GCCTGGGTAACATGGTGGACCCGTGCTTC 
•Met-Va 1-Asp-ProCys-Phe 
3 GGACCCATTGTACCACCTGGGCACG 5 

(^*U-*-TMd6-Y) 



M13TMD6 




BomHl %% 
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